Introduction
The pyridine ring is an integral part of various natural products of therapeutic importance. It plays an important role in catalyzing both biological and chemical reactions [1] .
Substituted cyanopyridines are known to act as intermediates in the pharmaceutical, dye, photo and agrochemical industries [2] [3] [4] . Further, Many fused cyanopyridines have drawn attention due to their wide spectrum biological activities [5] [6] [7] [8] [9] . Therefore, the synthesis of cyanopyridine derivatives continues to attract much interest in organic chemistry. However, best of our knowledge, very little work is known for their physicochemical properties. In view of these observations and with a view to study physicochemical properties of this class of compounds, the present study includes synthesis and studies of some physicochemical properties such as density, refractive index and conductance of synthesized cyanopyridines in solutions.
Experimental
Equipments and Reagents used 1-naphthyl amine, acetic anhydride, POCl 3 , malono nitrile, ammonium acetate and different substituted acetophenone used for the synthesis, were supplied from Spectrochem Pvt. Ltd. (Mumbai, India) and were used without any treatment.
The DMF and DMSO used were of AR grade supplied by Spectrochem Pvt. Ltd. (Mumbai, India) and were purified according to the standard procedure [10] . The distilled solvents were stored over molecular sieves. The purity of solvents were confirmed by GC-MS (SHIMADZU-Model No.-QP-2010) equipped with column (DB-5MS, 25 m in length, 0.20 mm internal diameter and 0.33 μm film) and was found to be about 99.99%.
The pycnometer and Abbe refractometer were used for the measurement of density and refractive index of solutions of compounds respectively. For the measurement of conductance of solutions, Equip-tronics conductivity meter (Model No. 664) was used.
Synthesis
[A] Synthesis of N-(naphthalene-1-yl)acetamide: Equimolar mixture of 1-naphthyl amine and acetic anhydride in methanol was refluxed in water bath for 2-3 hrs using acetic acid as catalyst. The crude product was isolated and crystallized from absolute ethanol.
[B] Synthesis of 2-chloro benzo [h] quinoline-3-carbaldehyde: N-(naphthalene-1-yl) acetamide was added in a mixture of Vilsmeier-Haack reagent (prepared by drop wise addition of 6.5 ml POCl 3 in ice cooled 2 ml DMF) and refluxed for 27 hrs. The reaction mixture was poured into ice and kept for overnight followed by neutralization using sodium bicarbonate. The crude product was isolated and crystallized from ethanol.
[C] Synthesis of 3-(2-chlorobenzo[h]quinolin-3-yl)-1-(4-methoxy-ohenyl)prop-2-en-1-one:
To a well stirred solution of 2-chloro benzo[h]quinoline-3-carbaldehyde and p-methoxy-acetophenone in binary mixture of ethanol + DMF, 40% NaOH was added till the solution became basic. The reaction mixture was stirred for 48 hrs and the contents were poured into ice, acidified, filtered and crystallized from ethanol. H NMR and mass spectral data. The IR spectra were recorded by SHIMADZU-FTIR-8400 Spectrophotometer in the frequency range of 4000-400 cm -1 by KBr powder method. The NMR spectra were recorded by BRUKER Spectrometer (400 MHz) using internal reference TMS and solvent CDCl 3 /DMSO. The Mass spectra were recorded by GCMS-SHIMADZU-QP2010. Table 1 shows the physical parameters of synthesized cyanopyridine compounds. 
Physicochemical studies

Density and refractive index:
The density and refractive index of all the synthesized cyanopyridine derivatives have determined in dimethylformamide and dimethyl sulfoxide solutions at 298.15 K. The density and refractive index were measured at definite temperature by pycnometer and Abbe refractometer respectively. The temperature was maintained by circulating water through jacket around the prisms of refractometer from an electronically controlled water bath (NOVA NV-8550 E). The uncertainty of temperature was ± 0.1 °C and that of density and refractive index was ± 0.0001 g/cm 3 and 0.0005 respectively.
Conductance: For all the synthesized compounds, conductance is measured in dimethylformamide and dimethylsulfoxide solutions at 298.15 K. The conductance of each solution was measured by using Equip-tronics conductivity meter (Model No. 664) having a cell constant 0.98 cm -1 at 298.15 K.
Results and discussion
In all 10 compounds were synthesized and IR, NMR and mass spectral data analysis confirmed their molecular structure. The IR, NMR and mass spectra of CP-1 are shown in Figures 2, 3 The molecular formula, molecular weight, melting point, % yield and R f values along with the solvent systems of all the compounds are given in Table 1 .
Density and Refractive index
The density of solution is related to density of pure solvent, pure solute (i.e., synthesized compound) and their weight fractions by the following equation:
1/ρ 12 = g 1 /ρ 1 + g 2 /ρ 2 where ρ 1 , ρ 2 and ρ 12 are the density of pure solvent, pure solute (i.e., synthesized compound) and solution respectively. g 1 and g 2 are the weight fractions of solvent and solute respectively. The plot of 1/g 1 ρ 12 versus g 1 /g 2 is shown in Figure 5 for CP-1.The slope of straight line gives 1/ρ 2 . Further, the density of these compounds was also calculated using the following theoretical equation [11] :
where ρ the density of the compound, K is packing fraction (0.599), M is the molecular weight of the compound, N A is the Avogadro's number and ∆V i is the volume increment of the atoms and atomic groups present in the compound. The molar refraction of pure liquid and solutions can be determined according to Lorentz and Lorentz equations [12] .
For pure liquid:
where n, M and ρ are refractive index, molecular weight and density of pure liquid respectively.
For solutions:
where n 12 and ρ 12 are refractive index and density of the solution respectively. X 1 and X 2 are the mole fractions and M 1 and M 2 are the molecular weight of the solvent and solute respectively.
Using these equations, the (MRD) 2 and refractive index of compounds in 0.1 M solutions were calculated and are given in Table 3 . 
Conductance
The measured conductance of all the compounds in DMF and DMSO was corrected by subtracting the conductance of pure solvent and are given in Tables 4 and 5 respectively. It is observed that conductance increases with concentration for both the solvents. Further, conductance is higher in DMF than that in DMSO. From these conductance values, equivalent conductance was calculated which are shown in Figures 6 and 7 for DMF and DMSO respectively. It is obvious from these figures that for all the compounds, the equivalent conductance increases uninterruptedly with decreasing concentration. However, the nature of plots suggests that the studied compounds behave as weak electrolytes in studied solvents. 
Conclusion
The different density values in different solvents and deviation between experimental and theoretical density values suggest the presence of intermolecular interactions between solute and solvent molecules. The refractive index of 0.1 N solutions of all the derivatives is found to be different in both the solvents. The conductance increases with concentration for both the solvents for all the compounds. Further, conductance is higher in DMF than that in DMSO. In both the selected solvents, compounds behave as weak electrolytes.
